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THEROLE OF CRUSTACEANSINNITROGEN
RECYUCLINGINAMIGH ENERGY SURFZONE
ECOSYSTEM

The Sundays River surf zone |33°38'S,20" 1Y) 1n the
Eastern Capz South Alrica is cunsidercd 1o funclion gs ¢
semi-clased coasystem (Mclachlan, 1Y) with e outer
boundary at the edge of the surf cell circalation patiern and
the laindward boundary at the dnte lne, Surt 20004 @vist In
three major energy states: a high energy dissipative stite. 2
Tow enecgy reflective state, nnd arange ubfiniermedinie skates
{Shurtand Wright, 1983). The Sundays Riversurl zone exists
in the intermediate longshore har irodgh energy state for <
of the yepe, moving to a high energy dissipative saue during
storms and 10 3 lower energy infermediale Iransverse burgip
state during calm periods. The mujor mechanism for the
return flow oy waler o 1he nearshore is vid rip cuerents, Three
types of rips aperate in the surf zone: non exchunge rips
which co rol hteak through the breaker line und serve 1o
circulsie water within the inner surf sonc. exchunge rips
which carry water from Lhe inner Lo the outer surf zone and
mega rips which operate during storm conditions and dis-
charpe water hilometres out 1o sea, Half turmover rime for
waler int the inner and whote sur{ zone is in the order ol hours
and davs, espectively (Talbot. 1980). The untt of environ-
ment used in surf 2one stud(es 15 a metre §inp ot sutf sone
from the drift line o the 10m depth contour S00m offshore
wihich cnctoses a volume of 2500m* (McLachlan and Bale,
1984). Phytoplanktan (mainly the distom Anawlus awseralis)
are the major primaty producers in the surd zone furming
dense accumulations usually in assoctation with rip cuttents.
Phytoplankton accumulations ste a funchon uf el vertical
migration puticrns, offshore-onshore migration and the
storm calm cycle. These phyloplankwan accumulations fuel
three dislinel fuod chsing; the mactoscopic: injensiitisl; and
microbial loop. The macroscopic food chain consists of
benthos, zoaplankion, {ish and birds. Benthos form 46+ of
wial macrofaunal biomass with fiber feeding bivalves the
mast important component. Cruxtaceans (mainly the three
sporswilmming crab, Ovalipes pusscratus) comnbute nnly 153
of benthic biomass. Zooplenkion are @ major component of
the macroscopic food chala forming 404 ot macrntaunal
biomusy with aumbers snd biomuss Jominaied by
crustaccans. Small penacid prawns (Macropetasma afre-
canus) and mysids (Mesopadapsis slabberi and (Gaserosac-
cus psammodyles) conttibule >905% ol zooplankiun biomiss
(Romer, 1986). The role of crustaceuns in the recycling of
nifrogen inthe Sundays Riversurf zone was determined lram
detailed lahoratory and field studies on the nitrogen require-
menis of susf zone phytoplankion and the nirrogen dynamics
of the major macrofaunal specics, Thenitrogen requirements
of the surt Zone were calculated directly trom the estimates
of phytoplankton primary production, Primary production
was measured using C'* uptake and O° evolution, A mathe-
matical model ingorporating femperature, light, begeh state,
and phota-tnhibition was used to estimate annual primary
production. The portlon of assumifated carbon invalved 1n
cell doyhling was caleutared and divided by the C:N rand of
A anstealis (C:N ratio = 6.8). Using this method 1he nitesgen
requiremens of }hc sutf zone (inner and vuter) are caleulaiea
2113200 gNm Ly L (Campbell, 1987). The forms of pilro-
penexcreled und the effects ol mass, wmpirature, starvation,
et and presence/absence of sediment on excretion rates

were determined for M, afrieaans 1Cockeradt and Mclach-
1an, 19471 and the mysids M. slabberl and €, psommondyies
(CoskeroN ef ul 19%8), Informstion on population structure,
abundance, diet und feeding hehaviour collected over a de-
caide of rescurch in this arew was combined with nitrogen
excrenion data 1o cansiruc pepulation aitrogen budgets for
thest specics, The amounts vl nitrogen recveled by the less
abundani crustacean components (crabs and small zo0plank-
1on farms| were obtained from population nittogen budgets
using lirerature values far nitrogen cxcretion Tmey (Cnck-
el 198BY Crustaceuns recycle 2626 gN.m".y". in dis-
sodved inorgadic farm (malily ammoma) which cuastitutes
79% of the dissolved tiorganic mitrogen exereted by the
myertgunst Jood chain, Large zvoplynklon forms (priwns
and mysids) supply the bulk of this recyeled nitrogen. This
reprasents 205 of 101l surl 7one phyloplakton nilrogen
requirements assuming that phytoplankion utilise dissolved
inorganic nitrogen only. Crustaceans also conlribute 1539
gN.m '.y". ur 645 of Lhe dissolved und particulate organic
nilrogen {mainly fucces) excreted by the mucrofsuna. This
represents 1772 of total nitrogen requirements estimated for
the muwrnbial toop (Remer and MeGwynne, pers, comm, ),
Crustsceans therelore play an impurtant role in surd 2one
nitrogen recycling hoth in eems of phytoplankton require.
ments and a¢ 3 link berween the macrnscopic and mlcrobial
loap food chains,
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